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c c t- r © js- 1 6-7 ^SPiT b *vtv ^5 , 

14. hla-aii &^*7—7&m+&1bfflSL&<-7'?1t$r£A*-vi&'!), rrf 

-©*ajR«fe-s^Ktt, 9x«io©«aas**u Rr»Nmun>hcmn\a> 
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~*llO©«aakSr^rL„ J/ON^a»&C*«fc:j&»H--C, re©**. BP*,, 
L, M, I, V, S, A, T, F, C, G, D&U*E J; V bMtftlZ 
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%®fe<Dfmw&^7^YK^%ft&foQ<omm*m : %irz> 0 t^^i mhc 

ls) tj; fj^ii^n-5 0 rti>(c:<tf9i©Ty w^«icostii:a^ia*fift«i- 

fc<5 0 CTL«, ^*^t-*StJRefrJ:5B:tfb>&, MHC^ 7* I ^lcJ6#bfc 
K7y^ > b©»«fc*s»t«tt!B*»«-r«. roJftlSH:a«H:Jttiai!: 
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fc-<^KSr«P«i-S#ft«riW8bfc. *©«!OW!fc#H:, K*#««fcfc J: 9 B 
(Jardetzkyt, Nature 353 : 326 (1991) ) WA^l^^/ (Huntk, S 
cience225 : 1261 (1992) ) (D? 9 X I ft^-fr bmM£^fc«<^ Ktf\ 

Rbtzschke Tk. If Falk(Rb tzchke and Falk, Immunol. Today 12: 447 

(1991) KmfrZtlX^Zo 

Settefc, Proc. Natl. Acad. Sci. USA 86:3296 (1989) te, MHC#§^ttfE^I 
Sr*£i"*<0»2: MHCT WU#*tt^^7«fflt^^r i«r**LT^So Sch 
aefferb, Proc. Natl. Acad. Sci. USA 86 : 4649 (1989) fit MHCl^^^^ 
Kt£fc§l«LTV^5;ifc£^LTV^ 0 »Aa>0>*# (De Brujinb. Eur. J. Im 
munol. , 21 : 2963-2970 
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B6tt/J25^o*'tJ:/y ^©#£T3^##ftTT*©MHC28ft(;:&<5 < 

0 8tt6nM(D^»t_h©K D 4-5|l|Ei-5, MHC AlliC^I-SM^te©*^-*- y =f- 
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^ K©Bfc*. h y y-f?my =7^ ykzm£-1r<fem*^ 
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l -Sot ^ y mmmttjc^ i xmz ±5, x&3 x^m^<om^]<DX^<D± 

IsXmz TGlyj XttG-C»LTV^S 0 

^*tC0An^Falk^£ONature 351:290 (1991) fc|8*0;£fefc:t£ 5 0 ffi^t^f^: 

— alsfisBls ( TCatalogue of Cell Lines and HybridomasJ (1988 
) Rockville, Maryland, U. S. A) ; *f~is a -jrfls ^ 4 "f^zx — h if ^ 9 

A- **r4*>V t^xy^i 1990/ 1991 Catalogof Cell Lines (NIGMS) ; t: 
3.—^ v^^t^-,^ ^ — "tesv W/Kv^M;—, Camden, NJ; 

^V^VnA ^^-y^X **tr^, 75 Francis Street, Boston, MA 

02115J: !)AfT^§ 0 ^2fiHLA-AT I/;H^ot«^ ^XftMlT Z> (DKM 

5^iSrKMbTV^5-CS)6 5o HLA-B&tf HLA-C^^fLT^^S'^'tt^fa^) 
EBV B*M&*2S HLA-B&U? HLA-CT Wl^^^C £ oT^fijgi: LTl6# 5 
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T mAbtiJD^-Tx i£#Ef£tetffc-HLA-A, B, C mAbs, «;ttfI6/322l 

1^89.12.1, ttfll- ©fei-HLA-B.C mAb, Bl. 23. 2#S, TfE©5lifc0tJ©#te:fEIS 
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^^Fmft*mteM&mm{£?v^h?9 7j— (hplo ^jz^mhc^h^ 

* (Hunkapiller,M.W. Methods Enzvmol. 91,399 [1983] ) 0 E#|jfe£|c: h 
4FfBB#lft^tf^£*L5 (Huntfc, Science 225:1261 (1992) . ^tU^l^t* £ 
(W*.tf^-/WLfcHPLCBf^) c^r 5 y »E3nift€tt*S!ttKf4#^ 5^ I T U 



09) 1WF8-5 0 0 1 0 6 

Setter J. Immunol. 141:3893(1991)) , 4 > tf h nftj$T y±4 (Townsendfe 
. Cell 62:285(1990)) iU^&^SellsSrffll^FACS^-;*^ , #I£t;fR 

MA.S (Melief^. Eur. J. Immunol. 21 : 2963 (1991) ) ifi^^tl^> 0 

TUS#Sr«»^SIB*l2:ov^TTyfe>rStb5«o *UK***lliattiE»i|iBlB, M 
^tf^jfc»^ttlBX«:««lBje (Inabak. J. Exp. Med. 166:182(1987); Boo 
g, Eur. J. Immunol. 18:219 [1988] ) Xh 9 5 5o 

^s*fL»^»§&^ mk.\£^v*mm%k rma-s 

(KSrret>. N ature 319 : 675 (1986) ; Ljunggren*^ Eur. J. Immunol. 

21:2963-2970(1991)) 2WA*T»Ufi>^:/y K-t, T-2 (Cerundolo k , N 
ature 345:449-452(1990)) , SfcU^il^ ?£ t h ^ I Jte^-"C h ^ ^ ^ 

5s*^ft&©^wia«^««>erfts*jwjia^. w^fi!R©«iA (atcc&bis^cc 

L 125, 126, 1660, 1591, 6585, 6586) . S (ATCC CRL 8851) , fi^J 5 C (ATCC CRL 
1711) . m (ATCC CCL 80) RXfL^X 5 Cj; 5 tf ;UWSJR, #!;ttf>^^^- 
(Schneider) (Schneider J. Embryol. Exp. Morphol. 27:353-365(1927)) 

^s-g-SttSo -^fr^te, ilMSfcfc h^^^I MHCT Wl^?rxyn- Kt^lfi 
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^tv^o —©BEHCET, JS^^^^^^r, MAW^^cDlO-lOO „ 

A# viz.&cmmmmm&vuz.'f > t- b n x 7 ~io b *®***#r-e^:§*H 

ftSEJWfc-!:/^ mettle, t,L< teSfilfc DNAX5*«iK:«H3*i 5 5*», X 

<> ^LTftff, «A.ff^y av'/W^ WWBWttKtty^ttflS^A/TV^ 
^«_L© MHC^ 7^ I^(cM-^bTV^-5F^*7 0 a-fe^SrSJtfc!7^>'l'^.'l4'<7» 
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5££&V^5o ^OBlfe^tt, Gly,Ala;Val,Ile,Leu,Met;Asp,Glu;Asn,Gln;Ser f 
Thr;Lys,Arg iXt^Phe, Tyr<D*D#(OiB^^4ix5o ¥~ (OT^iUfiD 

Merrifield, Science 232:341-347 (1986) , Barany ^Merrifield, The Peptides , 
Gross and Meienhof er$i (N. Y. Academic Press) Hl-284 (1979) ; Sl^Stewart 
t Young, Solid Phase peptideSvnthesis . (Rockford, 111. , Pierce) jg2JK (1 

984) icmm^mm&m^^xftfrti? & 0 
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(b) IEmffiiJ#^W-r<5£IS. ^JxJiyvvK X/l^~^t>L< tefc^voo^ 
(Sr) e&i~£ (c) ^SWvMBHRSr^ri-aas^ m^y^^;vr=7^ 

^tl5>(0^^ Ktt&ffilHtt^:/^ KOtf 2^_b(D^S^[WIBB# (isostere 

. >C*X»#»aRffidS-g-*tt5o "JR^ttSpatola, Chemistry and Biochemistry 
of A mino Acids, peptides and Proteins, Vol. VII (WeinsteinjiU 1983) £r#fig 

^t3S s ^£^4Srftt»"r5O^^:fflV^e>i^TV^5 0 09*.^ Verhoefk, Eur. J. Drug Me 
tab Pharmacokin. 11 : 291-302 (1986) £r#figc£>^ £ 0 Ktf>¥ 
*a8tt25%<Ot hifcf* (v/v) Tyfr-Y*fflv^T«ffl««C*«*ix5o 

jfe«*RPMIite^il«f*fi-t?25%j2:*T*3R U * tt^f KC0^ttSrK»"f 
£ 0 ^^K<O#feSriaffiHPLCfcJ:0, g£-#l«)*^avf^77>f 
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^^glfa^14KSrtt-t"S <t 5t*ftt±v\ #I£fi, CTL SttSrSf«i-5^ 

Ht2 0>»xfiu ±oai#^H:3'-6<oaa«:-eaE>^5o «fc*r, ctl-^^k«^ 
»bT>f ^if*-ecTL*«f^-t-si i&»#rc#«H^fc LTHa^jh/cv^s. 

»U »CV^«*.MtlXHc*»:^)»3ttaX, W£tfGly,Gly^ly f Ser,Ser-Sei\ 
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cTLjt^<DmKmft<D%]<Dmt it, e. ^y ( E.coii) y#»w^g. #9 
xjf h y /^v^ h^r/v— s-^y -fey/wxxT 1 ^ :^y -ty/u— ±y > (p 3 css) 

W^V^5r4:dS-<*t 5 5o 3l«-t-Sii^*W*W»fc»Aft« Deresfe. Natu 
re 342:561-564 (1989) Sr#flg<D£i: 0 W^.tf*38K(35^^ m PfSS^*^ 

-t<Dy*^<^KSra#LTJ:v\ Sic, tSifflfn:#o»38f)ia4x tr J—;/ 
£r^~T5-^:f- K^ffi^^tL/c P,CSS"C«5f^i-5 r tdS"C#5fc«>, Z.fth<D 

/BS*l5 5o W&fi Stewarts Young, Solid Phase Peptide Synthesis. i 2i 
, Pierce Chemical Co. (1984) Bu3ft£r#flgtf>^ £ 0 



< 2? ) »*¥8-500 106 

AJX^Sambrook?^ Molecular Cloning. A Laboratory Manual. Cold Spring Harb 
or Press, Cold Spring Harbor, New York (1982) }£BEfc$tt-CV>.5 0 t£ot. 

-r-e#«1"5ft$<D-<^ K^ov ^co a - HWiJi4{k^S«, Mat 
teucci b .l. Am. Chem. Soc. 103:318S (1981) tDyfrXft M) ^?.<r jufelz. J; 9 -g-j&T 

surra, c^ira, aids, Ms, wmm. y^m aivav^av^n 
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«tt«*fe*>6>*tt«ftg|cS5itfT*IBJl: 
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Iftfr/Bitts 70kg(OA#iiioT— Ulrog^-S 0i« g-^OOOiU g, 
U<I±*U5a» g-1000/» gjcttffl-fs. AgS-^ *riMcm<ffi$.£fttcmm. 

a, ^k^y^A, ifi-ffc^/wix?^ y/i-fc^y^-y v^w— K hy^y — 
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Kcofg^ofc y ^y-Aft y v^^enacogBft^^ti^- £ 
^ y #y-^»arf tbfc^w/^aE^w^^ K*aj5fc*«r*Al-<5o 
w^*3v^T*ijffi-T5 y #y— Afiasp^/jNjffifr^jgaj; 9^$^ 

J S<ommz—mz.&}zL\$v /Ky^^x, Bfc^Stt&iftk**^<oy #y 

-A(0^tt^#*UT^tL^ o fl|>*ft;fr«&j&sy #y— A«rP«i-50l£*ffl 
W^HC3lffli--5r.i:"C*WJlB*iCjSaAixS^ Szokak, Ann. Rev. Biophys 
.Bioeng. 9:467 (1980) , *HWfFSW, 235, 871. 4,501,728, 4,837,028^5,0 
19, 369^|E***tTV^5 0 

yvtMi^A, -ter/Pn— if /Vol — .x. 
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95%^ -tbTJ:9#4b<H[25%'-75%<Z)«ttJ«^ HP*>. lXftHWI©* 
— ^HtO, 01-20fi*%, «F* L < fit 1 —10S*%-C*>5 o tf %^#BfiH^Jtt*S 

3»*i<^^ffiJStt^<^ K£^fry ^^fpjfrt 5>ttTV^ 0 ^o^rf^ Kfctt& 
Ali CTLSr»»"r«iiJn(0|B*i:S:W"r*. *JBfcffl#f*3MyM£J:<»e>;h, 
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05«|g^fc:tt#i"*ds % U^U^jfiSfe— iR^^7Okg^0#3 9*&L0* g-^500 
0^ g. J; 9 3i*i2:tt70kg<O«:SS9#5ll0/i g-H&500/z gmgicfgffli-^ 0 

^ zv^^^n —zfmm^n tt^tt^ f ?n£t#: t sa-a^s r t zn? 

, « £ Ht 17 ^ f ie^tt-L^ffi * a tv* J: 5 ^ **8ritTt5 B 

•tzzt x^mmmzmxtiz^m^wmi, 722, 848-g-^ia«$ttTv^5o 

— teBCG (Bacille Calmette Guerin) ~efc3 0 BCG-<^ t^ — ^ 
ir"e*MJW»^»&Aix5Stovere> (Nature 351:456-460 (1991) ) ^#flgcort 

(T>^<9 9 — . W^f JfvWfrJfr? ( Salmonella typhi) * 
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m^xm^(D crimmmm (ctl p ) etn^^is capo <Di&MRTfm^t£ 
a^Htffl^ mmt&icn i~4 iinsj) , ^*tib»^B&£A#{;i;piU£AU 

^M<D^=f- K t tt, J&200, -t bT$f * L < tt200W±O MHC 
^ihXfi*fi)^CD8* *BJja*^t-^*^l^" : fT\ l^lt«£^ CD8* $853 &r 
) «aia, *i\ mW.MM<DVc\-±. flflcM-CSEfct) 5*f>©T?*>9, ^Ltl£!i« 

b< (4, y : $mt®ti&<vtktemo ■■ i ~3oo = i ©teHt-rs. 
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^fyif h- atffl CTL<£>M3§f2, APC_k<£>T WM#^#J MHC^ 7* I ^M*^ 

njfc CIUS«:SriWaW-5©»J:+^-C*)**s, — adfiflFftf© CILflfflW* (pCTL) 

^^^Bfla5S{i^Tot b ifflcrwM£#?£LTW<£V^;:i6, apc <ommfr 

(JKK) U RV^MS©^:/^ K*A^S#ftfciB*1-5. 

~1(MS*»:W<7'^ 2) a 2 K^-^'>{c^oV^T-<7 0 ^K^-a•^4gp{4 

ftt//xtt n^B^B^j) v^grr-g. i £ tt, mhc^ 7 * i &?-&m*m 

MHCi? 7^ I ^^-S-^T^ K^^^i-^>-jit) ©^X-fen-S^f-f*. 
(325 * p^o^y >%7F&li£lkirZ,tc)t>\£t&mmM*— «*»H-T37'C*»e>26 < C 
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(cS^i^ £ £ ^nrfgiri-^^i^ 26°C-ecO-^cO^ i/^^-v-a V^^^r b 

TL Sr»«"rS5^-eW3»"t**>So 
S14teCD8 + «liar4«^/j:^<0*ffiojfn36»Sr*iJffl bTWattBia36*e>3b*«J 
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<fcv\, 

x 10 6 ~^J 1 x 10'\ <fc t) ftis. U < {3$J 1 X 10 8 ~J& 1 x 10", ^ UTHt- <t 9 ft 
* b < i2#*J 1 x 10»~#*J 1 x 10 10 <£>f£<|4<ft:CD8* mm&l&Al£fflm U LTv 
^^^*5V^Tf4^5 X10 6 ~5 xlO'O^BiaSrfiJffli-S. 

»*u<i4, BtriEoii^, mmtcvv mmtem$fcigmvo£v. mm-r^m 

<£>CD8* MU(DlSt**1$i^®.irZ>„ L^L&^ib. ^Ofi,(Da.ttroS:tJ ? ^1 

»M»CffiAffiliSi*i;»l <b*V -t bT*H#fF^4, 844, 893-^-Hook h 
S.t) ? *H#fF^4, 690, 915-^- RosenbergiC^i|^W$DtO#|II^-g-*tl-5. #!lx.fcf 

5 5 srfta-f s <o \z.% m z ft t> *• 5 „ 
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mmmi 

SjfWiaSr^i^s/^' (6 — 8 y y b/w ; ~5 xio 9 «^^ttii~) -e±SJK** 

, S'Wri^iaiRu -tu-ci5feofc 0 ±x<Dfflt&%*&. io%(om^ikm (FBS 

) &t^gL^%Hi^«JD UfcRPMI 1640 *&jft<E><f ic»«f LT*Sl\fc 0 A" 

$aji££:10%£> FBSX«10%<^9^Jk»&t^gL*WSCSr ; ti"SRPMI 1640<£>f-Cn 
— 7— #b^V«f*"«iJt*^:fco *WflSf3: 259t^-^— (DttV^cIEC-CRV 50003S<t> 
«icJ:51500I^M<^3S^^J:oT|lIiRb, * UT y vBMSWftifcKPBS (0.01MO 
P0 4 , 0. 154Mc£>NaCl, pH 7. 2) "T? 3 Eifeo fc D 

%CONP-40 (sigma) XteRenex 30 (AccurateChem. Sci. Corp. , Westbury, NY 11590 
) , 150mMONaCU 50mMc£> b V pH 8. 0] JWHa^l^y b (fab* ^ b$f 
«##Ji&«0>mlM§ 50-100 xl0 6 *ffllScOJt-eo^P^ J: ^P^LfCo 

K (PMSF) 2mM ; T^n^-n^S /z g/ml ; u^-^^IOm g/ml ; ^f^9 
J-l/lQn g/ml ; 3 — KT-fe bT^ KlOOj* M ; &OTDTA 3ng/ml 0 

4t-ci«, femmzm&^rmnts&tcv ass-ioxio 9 <o«&5o~io 

Qml^mfrmmWitD^XmM^f^ Z<0 y if- b Sr 4 , C-ei5 > 000X g -e30^W 
0>jg'iX &V_hJf|if^0.2/i^7^^— *-~iy b (Nalgene) — CQ-^om^il 

HLA-mm^mn, mAb- = b{fc Sepharose tf — <fc 9 ifitfc 
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^y^^^L (Corning 25160-225) <D^T*10%(£> FBS^Wi~^RPMI^ -&tSffi.&i£ 

fc 0 mfc&mmmmmtsMfrb, mmr^^^^m, ^tn-m<yv^4 

^A-Sepharose (Sigma) ±WT7^^f^-^nv h^y7^-^J; «9flML 

fee 



?R^45% mm) (^^J-eiDiT4 < CT— A/^n^y 

m&^tzo -t^tfcJR^^^SSrlOOOOx g T*30^(Di8>ki- J: 9HHRUfc 0 #^ 
T?n<OttlR»arft^^fi^PBS tttSfffa-^ (Spectro/Por 2 

, Mol. wt. $T7 jei2, 000—14, 000 ; Spectum Medical Ind. ) f-^ LAHfco 

S«ftt PBS (^V^^«*ffi^**^^20fff) fclSsfrUT. 4 < CT?24'-48^IH^fc 
4~6Ill38*f^^7T— SriElftbftsasfeffofco a«fU?^<^f»« 
SrS^CJ;?) (10,000g-C30^) ffifSflsU * LT-tCDagSKcOpHS: 1 N(ONa0H~e 
pH 8.0^BHiLfco Xn^l'-A-Sepharose (Sigma) &^»Bg#0>£fcfil#te: 
tfcoTyjcfnU ^tT/nf-f ^-A-Sepharose^^A^rffi*Ufc 0 lOml^y 
bSScO^^Afi— jRfcLSO— lOOmgcO-e^^ IgG£3g^^L#>£ 0 

«100ml) (cMLT^S^SrfUfflbT^n^^^-A-Sepharose 

aoTfSjEiBlt-Si-S*^^^^— bfc 0 JIS^StflcfiiiSSftpH^ 0. lMc^^^V 
& (1 N<DNaOH-cayS*pHKW«E) ^^TSBtSiirfco ^.xigG-UCH LT 
tt, pH 6. S&Mstffl U IgG2atcM UTttpH 4. 5«H£/B U ^ LTIgG2b2£tMgG3fc: 

•?:bTAmicon Stirred Cellv^T^ (Amicon Model 8050 ; YM301Rfl- # ) Srfl^ 
Tl(-I»t^o fet-A2 mAb,BB7.2 N X.U*Si;-A3 roAb, GAPA3^T^ ^ =.*r 4 — jff 

HLA-AfeiJ^f^mAb- a y^a^ h ^Sepharose tf — X-C!pflS b 
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-f V-A-Sepharosebf— X (Sigma) £_hfBOiI 9 KT 7 4 — 7V — mAb £ >f 
^d^^- h-rZ>^blc£<0mmL<fc o tf— XOmlM§9 5~l(tag<£> mAb^W®^ 

^-MJl^A, 154mM£> NaCU pH 8. 2) T\ &&&&& A^SS^^I"*"?* . 
oto 200mMt£> b y /VT^^^^V^V y b (20mM) S% 

^mAb^n^-f V-A-SepharoseKl#^R18 ^Sfcfeklin&fc (Schneider 
fe. I. Biol. Chem. 257 : 10766 (1982) ) 0 n-^-^-iiT^M^:fcV^455M ^ 

~#~±\cm&T*5ftttl1fatXi$\t*1to *<DV—X&lBm'<y7T'-&Xfi PBS + 

#Cl^M5Sy-t?-- b (5— 10X10 9 *MSS*) ^S-lOroltDT^-T^ — # 
9-M£tf>o< 9i§U (0. 1-0. 25ml/5>£0«&) , HSftStflc^-toStlSS:^ 

^ o. i%co k^/hkh^ h y 20*7 a*4<z> 0. sm^ 

NaCl, 20mM<D h y pH 8. 0. RXfilOX 9 2^4<D20mM(£> b y pH 8. OTifto 
7^) T^gt^-^fco 8ijO*j*tUT, BN4*»U «;ttfO.15M>.25M0>a« 

t>*S^ajB*»»**5fc»ic«v^ D ^si^cory^-f (i/50) jfcfe 

7yfe/f (BCAT^-f. Pierce) t> U< ttSDS-PAGEOV^tl^ XteM#£rflJ 
ffl1~<5^ ^^K£*<£fc»*£8UH bfco SDS-PAGE5>*f ttUemmli (Laemmli, U. 
K., Nature 227: 680 (1970)) i£fE«<0» 9 M tt, gtfti^+MT/^^ 

V (Sigma) ^r^^^«^*p p p^ bT{£flBLTfTofCo 

ifflC^*»i4i-5fc*iCTWVW*»^«rffifflbfco HLA-A2^.OTL 
A-A3 mAb<D»£\ -ttt-Ptt BB7. 2&tf GAPA3£rffi/8 b/c 0 «f«bfcHLA-A3. 2^? 
(^SDS-PAGE^>«f cO^JSria 2 

m 2 Mmmm EHM J; 9 7 ^ -»« bfcHLA-A3. 2CDSDS-PAGE (12. 5%) 
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^«r^r^i"o ry a -^r ^ (lomi) j*. wA-mcnx^xmm^^ / ^ 

£r J; < gfcofco LfcHLA-A3. 15MCO»»50ml"Cr 7 A^&^K 

o ^(D^>'^^^Laemmliih^^W^^^r--"C50/z U:U ^LT20/z 1 £r W 
-^2^gc^^ 0 u—^ltt^iS2piPp«r^tr : ^"v^ 230kD ; 
h v^-if 116kD ; y y~ if B 97. 4kD ; ^jfe»T^^ ^66. 2kD ; 

T/K/S >-45kD; j;;^^7yt t?31kD ; X h y rfl/ W >- t tf 

^—21. 5kD ; RTfV -M4. 4kD 0 ^ifrfif T/v:/^ ^O^fiO^tSlO/i g £r w 

HLA-A11, A24. l&TMlKBB LTtt, K-HU-BRtfC^/ ^ -n — -*vW#L#:«r HLA 
^CtCW6/32 mAb^fflV^rTlBcDM t 9^-^ft^bfc 0 

HLA-A2. l^S:, HLA-AfetJj^C J: o Thrift < , HLA-B&t/C T WV^H^ J: 9 
^*>*tu53itrb— ^S:*a^« mAb Bl. 23. 2£JB^T*W!I Ufco mAb w6/32« 
, HU-A,B&WCSr^tP^T^t: h ^ 7* I ^SrtftWi"*o ±IB^3i9. ^tt 
h<D mAbte HLA-AgLJSoejRS:fi 5 £ <fc < BL 23. 2 mAbttfil 

*fct: hB»IJia3RiR/S"rS^ h^V*:?^ h£*tfcHLA--A2. Wy/^fX 
te^T* yA2. l^r^^K b ^-£^3^*5^ ^X&BJS^ ir fiRJCS b&V\> -tfttt:. 
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1> &ffl)fo^CIR (Alexander, J. Immunogenetics, 29, 380 (1989) ) tKiS^^o 
RJ&&/<? - ^ HLA-B&15 C fr¥<D B y if - h £r#n® £i±"£<£>Kl t^J: 

5 K bTBl. 23. 2 mAb^^-C^ £^£^^0 

&&±m<Dm 9 iC77^^r^ -fit® bfcBL 23. 
/32 mAb£^T3§ffiLfc 0 ^<DT7 ^ 4 — * "7 AO^PfficO^^^^JlH^-h 
IBbfcT WW- #M#J mAb^^A^^ffitcPbT^-<^^IlRt*KK)(C^l--^fo 

Sfc«>K:BL32.2 mAb T^7^f— :r^*— # 7^^ttW ifcfcl HUV-B&TJ*C 

^LfcfcMSy if— b£rW6/32 mAbT^ >f — # ^ Afclilbfco roJg^cDil 



^O^gf^7^rl N<OBf»^B:*>iCpH 7. 0— 7.5iCtf>fpLfc 0 £<^*fP»lli4& 
SrAmiconjJt^^ [Modol 8050, YM3 K (Amicon) ##) ^1-2 rnKD^M 
\cmm\^tc 0 lOml^gt^T^-^A (0.01M. pH8.0) & <DM%fe%*\cM ItX 

(1/50) SrifBLfc^ W-«^K3£*^fc«>^BtHibfco «9 SrlSml^jKy 
tfl^»=a~;fc/HSit1? (Falcon, 2097) (Becton Dickinson) t^lnll&bfCo * 
»*SrJP*-C10%^»Bfc<O*»««Sr#fc. Bfcttfc bfcf-^^Sr»»»»<0* 

2ml) «:««#K:in;t. t ttt©**** y ^t;KO»*i:-tllz:^tft 
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^t^i/^tv^mii \ <D^m^\^t^tK xitttpm. i%<o h y 7si/&vB 

Wt (TFA) (Applied Biosystems) t^/^U * LrStone£ Williams (Stone, K. 
L. and Williams K. R. COMacromolecular Sequencing and Synthesis ; Selected M 
ethods 

and Applications, A. R. Liss, New York, 1988. H7-24) tcl|B^(D^JiH^4rflJffl b 
C18Mfa%WX%9J>> (Beckman C18 Ultrasphere, 10 X 250mm) tdffiALfco 
/<y~7r— A f37k 4*^0.06% <£>TFA (Burdick- Jackson) tU *U^y77- 
B ^80%OTir h ~ h y /l^tf>0. 052%COTFA (Burdick- Jackson) t bfc 0 jjffijg 
«0.250ml/^t U TfB^K&ffrbiirfc : 0-60min. , 2— 37.5%(DB ; 60—9 
5min., 37.5— 75%<£>B ; 95— 105min. , 75— 98%<£>B 0 GilsonJW^HPIXSEBa* - 

5rfcofc (83). ^t-^>|-^fK^IW\ Xf^^KO 

-hlBoa^^MMUfc^— K®^* Applied Biosystems Mode 1477A 

Klli-51950¥ttfc:Pehr Edman^J; V) m^^tlfc^m^mmti~^> 0 

# — fi—^tCBio Brene Plus (MWd riHSt^SU 1 XteJfcElO^ K 
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a <d * fc&m ^fciitts. ^ >f ^ — & f- > zfjvco^m^ \$m m 
-c n 9 9 9Jsa^f^ k "sr*tt-c * ^ a> e> a> 5 0 

HOWte&o *^^y ^^XSJ-*5V^tt. 7x^;WyW7^h (PITC 

cot ^ y ?>pitc- * ^ >owfcT * y »assr«o»f tt r % y m<o r ~ y y 
f7^y/y (atz) «3M*s:^*a-rfc»fci«*»ttW«», hy 7^*13 » 

£ N ATZ T^y^te. ^W^^»i-^^^o#TC-18a8*HPU:^9A*ffiffl'rs 
Mode 120 PTHT^94^-^<D^m&A^<>Xm^RXfmM^^^t<D'V^ ^ 

zxv&fefty^^^t^^h^^ (pth) r^y»— iteife-rso 

fe. ^ y^cov^T^iSv^i^^^n^o 

A3. 243^6*)^— 7<D%?J£ 
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A3. 2T WW*i(HJS»EHM, HCBOlS^GMSlCtfJ; V$&m>£ft>Z>o ^<0^&(0^^^ 
^^3.271/^ (YangO Immunobiology of HLA, ^ 1 DupontiB, Springe 
r-Verlag,New York H 43-44Xt* 54-55, 1989) £ WJftS^XteA* 0301*© 
T-cOjg^; (^©SE^JteStrachan^ EMBO J. , 3:887 (1984) fc«fc !9^g8 Stlfcfc 

301*^^1 «fc 9 a — KStt5HLA-A3. 2tt*iIfc%S£*t5HLA-A37 WWg 

-/Vbfc[li^7%— 19%© CHsCNi^^-r^HPLCM^fc^o Z&P^Xlfr 
Jlifc ft *(Df- * - Sr TfiB£>iI 19 L fc 0 



*iyo (isiiM^) fcta^-rsy*— *-f±#**^ **ftc>r©*>r^/w 

cD#^(D1M:?/H£OV^(^ pmoleffi*#fco W^S-^JUiflB bT, ^T^/^ 

( "Absolute Frequency" ) S«rffr£Ufc 0 ^tf>«#* 
flXi (declining yields) MoV>TO*ftiE£r BTfBK:i"£o 
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mttM&mfrhtti&vx, t£T $ ;mm<Dttit*:°imz-r stable r 

*B*WiKj *4rffrfcLfc. i^Srfifpfc*. #friij*©9*— U #cv^ 
v^t-i" * /HH t) _k#&t*TI$1--5 Itib ©ffifi^fc 5 16©T 5 y ^©* 

ffMB-f s itms. l. oo* 2 mrnmrn <t *> ^ct^# v ^*©»s©«*w* 

(V) ©2.2^©Ji#i N WitWicHP^aSn^^V (L) S.t>*7«^- 
>- (M) iroV>T©{E*©_h# (1. 5~1. 7) „ 3#H£j3\,^X* ^ni^ (Y) R 
■U-T^'^^SWl (D) tt«flE©Jb#«r*Lfc. 74fcU:*SV^T, ^yn^->y ( 
I) Si-L#U ^:LT8fii^*5V^T, 7^/<7^V (N) 'RXf"!ftV9 5 V (Q) 

^-h#ufc„ ^moteic^t, y^v (k) ^^©^^Aiixij; 9 2{g 



BP*>, HLA-A3.2^— 7ttV, LXiiMfi <fc <? £$l£*lfc 2{4, 9Xfil0©T 
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HLA-A3. 2T 



* — 7 



V, L, M 
Y, D 



I 

Q, N 

K 

K 



1?y^ (S) RTI* U^r—ls (T) ©*2ffiJJ:*3V^TJL#bfco 3^*3^ 
Tte. T^^^K (D) jyW^St (E) as_k#U f LT9M10 
fi^^v^f»DS/y (y) j&s»£*L^_L#*;^bfco B*?>ixfc*^ffi^Ji 
#fi4|4t^nyy (p) Si; 7&T*<Dn«{ */> (L) "CfcS 0 t£ot\ ZLfi 
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« 8 
$ t#> 

HLA-A1T l>yU#a^^^"7 

1 - 

2 S , T 

3 D, E 

4 P 

5 - 
6 

7 L 
8 

P Y 



HLA-All^— ^^r. /VbfcHPLC®^ (*>5 * tC*3V^T BV 
R <t 5 ffiSt Ufc HLA-All^ ± 9 ttfc 7 %-45%0 CH 3 CNO^H-<^ K 

V^t(7)^^7|j:, 2^(D^U^^ (T) 3i^^y^ (V) ©fS#BS, 9X 
mOTS/Bfc^^T^K^ftS. Xt^y^^ (K) ^C-^SMBSJ:^^ 
o 3ffi*C*3V^T^ ^^n^ (M) RXly^=-/UT9^> (F) <£>_h#fcfgi6 
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* 7 
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mmm7 

hla-a24. mmtfj^T'^ v^^—y<Dm^. 

HLA-A24. IT WW#^#H^— ^te, (-©>jr— ><^*3V^Ttt 

. »eia^KT3 «fc 9 ltMb/cHLA-A24. 1^ <fc 9 g«£^/c 7 %— 19%<£>CH 3 CN (7) HP 

— * — SrSSSU:, HLA-A24. l^oV^Wf-7ft 2ffi^j3V^T^D->^ (Y 

xx;i/75-y (F) Xtev^i/>> (L) cDC-*iffi^:ff^S«J; 9^5 C _L#f* 
V^<o^<0^t(Ofl&<Offi«-e<>|8i?)?>Hfc : 3iSL^(D-f yx2^f^> (I) xtM?- 
(M) ; 4^7^/^*^* (D) . (E) , 

(G) , (k) w/nyy (p) ; 5fiwy^y (k) . 

(M) RIFT 



7/^7^^ (N) ; 6tiL-r*<Ds*}) *s (V) ; 7ttTO7^^7¥y (N) Xtf^ 

y^ (v) ; afew^8ffi-e<oT5— ^ (A) , ^vi^^^m (e) . y^y (k 
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) . 9A^9^> (Q) Rlf-teVl/ (S) o 

^ 8 

HLA-A24. i 7u;H|M*i^2 



1 

2 Y 

3 If M 

4 D, B, G, K. P 

5 L, M, N 

6 V 

7 N, V 

8 A, E. K, Q. S 

9 F. L 
10 P. A 



V^tffLto ^X(Omt&&mK~o\s^X<Dmm& GenBank^— 9 — <— * (Rele 
ase No. 71. 0 ; 3/92) i9A¥tfe 0 7(OBI^H: TFINDPATTERNSj ^ 

7 J* (Devereux, Haeberli and Smithes (1984), Nucleic Acids Research 12(1) ; 
387-395) ^ffl^Ttroto 

T ^ J WLW$\\yJitt 9 ^#7* KIS5!l3c.V=«— KSWtt GenBank^ 

_^_^<_^ j; ^X^b/Co t h^tfo-r^^f/V-JX (HPV) . mtLW^^MM 
(PSA) , pSaflHtfi^ a.zf^fJl' /<-«jRIK-l (EBNA-1) &T/c-erb2 
mmfc^ (HER-2/neuit>Pftf*tTV^5) Rt/m-feliStlR- 1 (MAGE-1) fc*3V^ 
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BfflffFlfc*>f AO* (HBV) . CSJT^^^/^ (HCV) WUM^^^ 
* (HIV) <Dm&\azm^m/mMfo&ftfe^, ^L-C^<^iE^J^ GenBank 

HBVt-gjbT, ^tt^^^ ^Sradr,adw^ ayw^^7 P ^COV^T|RI^b^ 0 1^1 

HCV<D«<Si;i£^Tte, 1 —«*782**<0#iilB?!lSr 9 o©!>>f;W|i 
^J:»9p^fbfc 0 ^(D9ocD^«|^-e^:<X^<^i :e ^?t (1 

^ K y * h^M^Tco 

ft«K. It* (North American) ^A-^gtft: (10-120 & 4 \Z.^>\> 
T HIV^^l ^&g^£#alfB£0£rLos Alamos National Laboratory^— 9 

~* (1991^5^ y y—^) jzoa^u t\^x\^t^M<D^/ ^ jv^wmw-mx 

—S-e*> 5 fc»^«fbfc e /h£#fl^v^*» ( 2 Affile: 

y — ^1-5fc»KJBv^ 0 JifBtc^B^Ufc^TcOT wwc**t5*f- ^ 
Sr*iJffiUTV^Sfc h^lfn^^>f^^ (HPV) (D^y/^fE6^t (^9) 

fE 7 h±X<DTUMCO\,^xmmisfz (*9) o ^feMfeti^MAGE 1 , 
%^X<DTUMC&^ir£^^—7\Z.'0^xmm^tc (*10) 0 PSASr^T 
OT WH:S*t^.^f- :7Kolvr8!5lf Lfc CSll) o CSff^^^ 
/^S^^TW^^p- ^W-?^|Cfc»*bfc (*12) o -*v£><£>*& 
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HLA-AKA* 0101) iCQl^T : 

1 XSXXXXXXY 

2 XSXXXXXXXY 

3 XTXXXXXXY 

4 XTXXXXXXXY 

5 XXDXXXXXY 

6 XXDXXXXXXY 

7 XXBXXXXXY 

8 XXEXXXXXXY 

HLA-A3. 2(A» 0301) Col^t : 

1 XVXXXXXXK 

2 XVXXXXXXXK 

3 XLXXXXXXK 

4 XLXXXXXXXK 

5 XMXXXXXXK 

6 XMXXXXXXXK 

HLA-A11 (A* 1101) i:o^T : 

1 XTXXXXXXK 

2 XTXXXXXXXK 

3 XVXXXXXXK 

4 XVXXXXXXXK 

HLA-A24. 1 (A* 2401) Cot^t : 

1 XYXXXXXXF 

2 XYXXXXXXXF 

3 XYXXXXXXL 

4 XYXXXXXXXL 
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MHC * •? X I IS^tt**-?****'*:/*' K * 9 

AA ftS tfiS HLA 

30IHD I ILECVY HPV16. E6 Al 

69VCDKCLKFY HPV16. E6 Al 

77YSK ISEYRHY HPV16. EG Al 

80 1 SEYRHYCY HPV16. E6 Al 

92GTTLBQQYNK HPV16. B6 All 

93TTLEQQYNK HPV16. B6 All 

1 06LL IRC INCQK HPV16, R6 A3 

2HGDTPTLHEY HPV16. E7 Al 

16QPBTT0LYCY HPV16. E7 Al 

44QABPDRAHY HPV1B. B7 Al 

891 VCPICSQK HPV16. E7 A3, All 

3RFBDPTRRPY HPV18, E6 Al 

4FEDPTRRPY HPV18. E6 Al 

25LQD IB1TCVY HPV18. E6 Al 

41 LTBVFEFAFK HPV18. E6 All 

72YSR IRELRHY HPV18. E6 Al 

84SVYCDTLEK HPV18. E6 A3, All 

101LL IRCLRCQK HPV18. E6 A3 

59HTMLCMCCK HPV18. E7 All 
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MHC 9 5 X I iS^tt^^-^^W^S^^f- K * 10 

AA ttS E?] JtJS HLA 

2SLEQRSLHCK MAGE 1 A3 

96SLFRAVITK MAGE 1 A3 

96SLFRAVITKK MAGE 1 A3 

108DLVGFLLLK MAGE 1 A3 

128MLBSVIKNYK MAGE 1 A3 

128MLBSVIKNY MAGB 1 Al 

1 52QLVFG I DVK MAGE 1 A3 . 

161EADPTGHSY MAGE 1 Al 

182LLGDNQ1MPK MAGE 1 A3 

215WEELSVMEVY MAGE 1 Al 

223VYDGREHSAY MAGE 1 Al 

238LLTQDLVQEK MAGE 1 A3 

239LTQDLVQEK MAGE 1 All 

239LTQDLVQEKY MAGE 1 Al 

240TQDLVQEKY MAGB 1 Al 
MfeBttrtJSMAGB 1 
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~y ?£* & -<h Z. -f 3~ W 
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1 X 


fir 1 91! 


in Mfi 


ui a 

HLA 
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All 
Ail 


57LTAAHC I RNK 


psa 

run 


A 1 1 
nil 




88VSHSFPHPLY 


P<tA 


A 1 
A 1 




O Jl L I UMOL 1 IV 


p<; a 

r on 






i f o v w v/iy v nr yiv 


PQA 
roft 


A Q 


All 

All 




PC A 
roft 


A O 

AO, 


All 

All 


2S6PSLYTKVVHY 


PSA 


Al 




239YTKVVHYRK 


PSA 


All 




241KVVHYRKVHK 


PSA 


A3, 


All 


242VVHYRKWIK 


PSA 


A3, 


All 



5 x I S^tt^e^- 




& 12 






HLA 


2STNPKPQRK 


HCV 


All 


14NTNRRPQDVK 


HCV 


All 


43RLCVRATRK 


HCV 


A3 


302VQDCNCSIY 


HCV 


Al 


556WMNSTGFTK 


HCV 


A3 


605LTPRCMVDY 


HCV 


Al 


626FTIFK IRMY 


HCV 


Al 



■tZfclb^ Oftm&im'&T *ffi±LVtz. 0 HLA-A3.2 



^SrGMSlO? EBV«BHa«t •} , A3. 2^^it1-Sfc*»GAPA3mAb (St- A 3) £^ 
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*Sc*ttt7^V'^ p n— LT, A3. 2^— 7Sr^tf^<^ K94L 12 (KVFPYAL 
INK) Sr{£JBLfc 0 Z-<0^zf*f- KttJi|B^A3.2#MW^M^^— Ojg^bfcT^ 

aSVAVKwSr-g-tPo Y»SSr5ffifc:if ALtMtta 9*fls*"srtefc: 
bfc 0 -<^K^r. glffii-a^^^WiW^iBAnSBuusfe Science 235 : 13 
52 (1987) (7)^ ^T^CO^IJ^^ J: K> 7^/afc 0 

S#«SH^3»»A3.2Srl0nMO941.12i:, pH7. 0^23^^. /nf7-tV 
^fctf^— ^^rvl" (lmMOPMSF, 1.3mM01. 10^31 y ^ 73 m Mtf>-< 

^^fVA, 8 roMc^EDTA&T^ 200 /z M(0 Nap- f^-L~y v^y^nn^f 
/l^b^ (TLCK) ) AiM^ttiSfiSa-^^n^ti^y ^C0#ft"C>f 

He£>c£> Seminars in Immunology . $$3^ Gefterli (W..B. Saunders, Phi ladelphi 
a, 1991) . M 195-202 <D? =7 *s\\**rf*J- K^T Kov^ThuIB LfcS 5 

tr. TSK 2000^9AT<D^W«iSJ2:J:!9iW^bfc (IH4#flgco^l t) Q 35~300n 
M(rij6Hi-SA3.2<^«S^liUT^&JfS-&*t (60— 100%(Dffiffl) dSfgfefetb 
fc„ 15nMO A3. 2T^0%c^^f£^|£#> hfttz. a 

A3.2<^>E*£*^PK^U J.oTs/^-f ©«aESriBi«>-5fc*. 5~10nM(7> 
A3.2©»SSr3Sft5Tiyfe>f (DltmcmtutZ. H 5 ^^i~SHfeJ^*3l/^"C> 7nM 

A3. 2Xt/*«ae©45:W'l47-<yWk94L 12*±B<OAfl=Sr5(HJ/B U _B.o^i 

(HBC 18-27(924.07) , HU*ife#^»giJDR-<^ K (939.01) RXMIV nef 73-8 
2 (940.03) ) 0#ftW^^a^Hfco K940. 03fi22nM©50%K& 

*Sff (IC50%) T^<|S&#£*K -^^K939.01^^^§gV^P£» (IC50% 9 
40nM) &WL&£tlit 0 ^^K924. 07^30^ M<DU^H21^5*-e*/u 

fe|ia*«**n*^ofc 0 fiPfe, K940. 03&V939. 01 tt-trtt-eniS&^f 
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M$m/<4 ^^—Xh X> . — jS'tr?*? K924. 07fii£ffifPttX^^x zffts<s( 
fc^£ft«t>ot#;fc&jft5 0 

-r^^r (BP*>, IIHCXW9^Wfc:^^K««S:IR£t- 5 4:) , ^ft?>(£>«3:K D 

#bT (#lxJ^^ iMRFn^O UJLtf«6«j^»b5 5^i^aBf-<* 

b^bfcj&sfc, »flH^^Kfcffi»^5»^r4«»b*v^*>5 5« 

t"5fc»i^v^a^ffitt»jcS©»fc^J: 9«Ei--<#r. t&mMZti o %Xh 
6 5o M&Ji. t>bA2. l;Sr^T yfevf^*3V^T. A2. iSSpfli (941.01) tOICa, 
Sr5nM^>ft*?t)Jc:8nM-ea!lSi-«fc. ^^Ky^Ktt, il^(O50nMcO^7 >y 

b^fjfc^ftb^ J£80nM (BP*>. 8nMX0. 1) *W©I(^£^i-£#^fcco*&# 
<t 9^bT^J6£ft£ 0 

HLA-Ain»aasr y-fe^f 

$9flS^ BVR£r HLA^jEJRfc bTffll^c 0 0 2 M(0#ffiTXtt*#ffiT"C^ MHC 
»«^&ffi-te^Ott#i*Sria 6 ^ U — 7 ttiS*J*9^Wt: y > K 

Wi?^-^#^ft, ttTA2. l&VA3.2^cov^T#feft^ffi^^:*^"r5^•^o?g 
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k -efcSo 

HLA-Al-#affjT y-fc>f 

*^r— ^^*3V^Ttt, EBV«^^>T^y^ (Steinlin) £«»HU £>jgig£ 

flP*>, Bl.23.2 mAb;&9.M2:J;5B f , **L^JR< W632 mAb*7 A 

^7 7^19(^f 0 ^1(7)^—^ — £ <9, HU A2,3&mi}£o^TlB^£;ftfct> 

5rt^#x.fcixS 0 JfaWtt^^/Wfc^n— ^ (944.02) tttffiV^^K 
OSa?iJ^ YLEPAIAKY*Tr & <5 0 y h ^Hi^^T, JSALfc 

Ufc 0 IC50%fi—20nMfcaiJ^*tufc (BIO) 0 li^^^t^f KM (H 
11) tt, ffiSf^fflO^^{t_b©K D ^lnMklfBSU ffittWir^— ©%i&S5. i 

HLA-A244»^fl5r yfe^f 
HLA-A24 ^SrKT3 EBVfflja*a>&»«Lfc 0 r tf>^-*i2:*5Vvt\ 

: 979.01, AYIDNVYKF, &t>*979. 02, AYIDNYNKFT?fc5 0 ttii* MHC<^ii»t U 
TOiixb(D2*^^ K(0%«^Srai|£i-SI8*Oiie*SrHl2^*-*- 0 M 
^-^fC&l^T. 10-15%(D^tt^20-50nMCQ MHC}5 ifCO/hi* $ t?^fcnfc 0 
MHC »««rffij£Lfcffi»R&*IOfc (1313) tt, tt^*7^</Wfc:^^K^J:9 
> *^-P4x30&W60nM^>a30Mt±(OK D ^ Sr* Lfc Q S 

Jfe5**ir s^ir— KHSfctt 136nniRt/28iiM(^fi*tt^nSrflllELfc 0 ^rfflftl^ 
■fe^ — (ffittMHC) ©a*^t_b^>%tt-ttt^tt 8.3%2fctf 7.4%t?*>ofc (H 
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* -MS<5# , A24-#a»»-&ttT y -fe-f Sr«f 3t"T 5 i * Jxfc t> <Z> 1: 

fcffe*B:#;tfco )Sf tit, 5 8©±5HLA TWWio^t^RWTyt^ 

-Y >lf hafe^T^-fe-f ©«fS:^ S»HO«>erftT WW (HLA Al, A2, A3, A11& 

Jtts^^ k*^ tt©^OTf - -7<d, mm HLA^^^-r^^eo^^ 

©^aKjfr&WSftjfc HLA^— ^x^f^ K«r^j*i-« 0 ^i^^ 

£^5iflii-*Jto&>5 rtfi^J #y A#»<OffJ J R|^Jx.Jf Jardetzkyfe (Jardetzk 
yfe, EMBO J. 9 (6) : 1797,1990) S£i^£*lTl^<5 0 
0O*.fi, A3.2<D»-g\ ^—^^2&(Om^^B&RXf9iSL<DJE^m (K) 

AS^fe^SrBrtBicl-t'S^SrfllfEi-Sfc^ E?fl AMAAAAAAKSr*-TS#y ASffi 

IrUH^, ^(Om<D HLA^— 7*a»i-5-?:©te<?5^<^Kt>^U f tt 

#flEfiJ\ 125-2. 8nM<fc 9/&£#t£K D X<DMJ^<0 HUT WM^t*£^£ff3§ 



(59) #^8-500 1 06 



5 ^ fc a ^ fc bfc 0 

«f^3ie*Sr*15-19^i- 0 

A3.2<D«-& («15) . 2fil:j3tt5L, M, I , V, S, A, T3WFj&S# 

— C, G&VD*SK=**ttfc (*teW«UfcT^*— »*fc»bTlS^AS 
0.01-0.1) o ^Ofigi^1t5, Di©SiattSraftti-5E 
^5^o 9>f£t£:lol^Ti;i:. K, RMY»SLV\ 

All<£>i§^ (^16) , 2#K:fc#50Sfc»KttL, M, I , V, A, S, T 
, G, N (Latt5Qtt«flHtttCj:*) TffcSo «at*tb*:©ttC, F, D 
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SMtttci^E) T*$>ofc 0 9ffifc:*5^-CB\ K£W*L<, *ttR^a«* 
A24cD^ (^17) . YMF (*LT|g©ttfc:J;?)W) J&S#3=L<, ^(Difc 

, 3o©7y*-©5*>©2o^i#i:ioT+^fc55) o r.jfc,j*X*-C*> 
<5 G 2 o^)T y ^/ - it ^(Z)aS^#fiI 

jfeffiflilll 

t b^^n-r^^y^ (HPVs) S^O^S (Pf ister, H. 



(1974) Biology and biochemistry of papillomaviruses, Rev. Physiol. Bioch 
em. 99-111 ; zur Hausen, H. (1991) 0 Human papillomaviruses in the pathogen 
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esis of anogenital cancer. Virology. 184:9) \C$*ii*t>V) ^ ^ LTHtJ?-^ <£>*S 
^S<5<^JEt:Sfc(O10%*-e : SriS«>5 (zur Hausen,H. (1991) 0 Viruses in Hu 
man Cancers. Science, 254: 1167) 0 Sffl5«tt1tt|?.^ <OicfficOjStcB8*i"*^ 2 
#B©St>— «W*IRH"ea>S (Parkin, D. M. , Laara, E. RXMiir, C. S. (1988 
) , Estimates of the worldwide frequency of sixteen major cancers (1980 
) . Int. J. Cancer. 41: 184) 0 

hpv mkmo%£VA<Dm^MRmztA;}£<Dw>v ie^fy ^-f ^#^eutv^ 

£ (Resnick, R. M. , Cornelissen, M. T. , Wright D. K. , Eichinger, G. H. , Fox, H. S. , te 
r Schegget, J. , and Manos, M. M. (1990) 0 Detection and typing of human papi 
llomavirus in archival cervical cancer specimens by DNA amplification wi 
th consensus primers. J. Natl. Cancer Inst; Van den Brule, A. J. C. , Wal boomer 
s, J. M. M. , du Maine, M. , Kenemans, P. , and Mei jer, C. J. L. M. (1991) 0 Differenc 
e in prevalence of human papillomavirus genotypes in cytomorphologically 
normal smears is associated with a history of cervical intraepithetal n 
eoplasia. Int. J. Cancer. 48:404) 0 HPV 16«JJBffi« 6 7 (E6, E7) * 
— y ^ U—M>(D, oftiftfelfflflS (Yasumoto, S. , Burkhardt, A. L 

. , Doniger, J. , and Dipaolo, J. A. (1986) 0 Human Papillomaviruses type 16 DN 
A induced malignant transformation of NIH3T3 cells. J. Virol. 57:572) RXI 
t h^r9^/-^4 h (Pirisi. L. , Yasumoto, S. , Feller, M. , Doniger, J., and Dipao 
lo, J. A. (1987) o Trans-formation of human fibroblasts 

and keratinocytes with human papillomavirus type 16 DNA. J. Virol, 61 : 1061 
) Sr>f ^bf ba"C^F3Ei-5fiB^jMWCt: Mft#fy?&BJ§& (Smits, H. L, , Raadsheer, E 
. , Rood, I. , Mehendale, S. , Slater, R. M. , van der Noordaa, J. , and ter Schegget 
, J. (1988) o Induction of anchorage-independent growth of human embryon 
ic fibroblasts with a deletion in the short arm of chromosome 11. J. Virol 
.62:4538) SrJUKteft-TSlfcftHt. SSBS«©*SiaSfc*5*tSHPV 16<D\g.t£&) 

-m^ T«us*ffitt. #«wtttTyy/^ (ctu ic£9mfr£ti& 
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%©*S9>r^^SI3SSa*^^i-5KW^V^TaS^as>S (Me lief, C.J. (1 
992) o Tumor eradication by adoptive transfer of cytotoxic T lymphocytes 
o Adv. Cancer Res. 58 : 143; Melief, C. J. , and Kast.W.M. (1992) 0 Lessons fr 
om T cell responses to virus induced tumors for cancer eradication in ge 
neral. Cancer Surv. 13:81) 0 tS.^ ^ ^O^VM-^V^T. HPV 16 E73S31 
fflKBlz^&&'><om&\t*<D9ffl». HPV16 E7»«ffllSlcJ:Sftffi«r«fc CTL 

(Chen. L. , Thomas, E. K. , flu, S. L. . Hellstrom, I., and 
Hellstrflm, K. B. (1991) 0 Human papillomavirus type 16 

nucleoprotein E7 is a tumor rejection antigen 0 Proc. Natl. Acad. Sci. 88: 
110; Chen, L. , Ashe, S. , Brady, W. A. , 

Hel IstrOra, I., HellstrOnu K. E. , Ledbetter. J. A., McGowan, 

P. , and Linsley, P. S. (1992) 0 Costimulation of Antitumor immunity by the 
B7 counterreceptor for the T lymphocyte molecules CD28 and CTLA-4. Cell. 7 
1:1093) o CTUC^^4^\f^W0^^P^^MC^^X^^n, ^tivK 

ft£ifc<Otzilb\Z-tiZRl&tlX^%> (Schulz, M, , Zinkernagel, R. M. , and Hengarter, 
H. (1991) o Peptide-induced antiviral protection by cytotoxic T cells 0 
Proc. Natl. Acad. Sci. USA 88 : 991 ; Kast, W. M. , Roux, L. , Curren, J. , Blom, H. J. J. , 
Voordouw, A. C. , Meleon, R. H. , Kolakof ski, D. , and Melief, C. J. M. (1991) 0 Prot 
ection against lethal Sendai virus infection by in vivo priming of virus 
-specific cytotoxic T lymphocytes with an unbound peptide. Proc. Natl. Acad 
.Sci. USA. 88:2283) 0 Ht-, ^ & X<D*7*MZ&^X. HPV 16WS383!»KJc:*t 
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. J.o-Y^lf7R-Citt<|Sa**t (Baker, C. J. , Phelps, W. C. , Lindgren, V. , Braun, 
M. J. , Gonda, M. A. , and Howley, P. M. [1987] 0 Structural and transcriptional 
analysis of human papillomavirus type 16 sequences in cervical carcinom 
a cell lines 0 J. Virol. 61:962; Smotkin, D. , and Wettstein, R 0. [1986] 0 Tr 
anscription of human papillomavirus type 16 early genes in a cervical ca 
ncer and cancer-derived cell line and identification of the E7 protein, P 
roc. Natl. Acad. Sci. USA. 83:4680) . ^ LT^f V n Wffeft^M* 
RTf%feWlZ.fi>$>fr>oX\s^£ (Crook, T. , Mor gens tern, J. P. , Crawford, L. , and Ban 
ks,L. [1989] 0 

Continued expression of HPV-16 E7 protein is required for maintenance of 
the transformed phenotype of cells 

co-transformed by HPV-16 plus EJ ras Q EMB0 J. 8:513; Hawley- Nelson, P., Vo 
usden, K. H. , Hubbert, N. L. , Lowy, D. R. , and Schiller, J. T. [1989] 0 HPV 16 E6 a 
nd E7 proteins cooperate to immortalize human foreskin keratinocytes Q EM 
B0 J. 8: 3905) 0 

"t"*<5 (Von Knebel Doeberitz, M. , Bauknect, T. , Bartch, D. , and zur Hausen, H. [ 
1991] o 

Influence of chromosomal integration on glucocorticoid- regulated transc 
ription of growth-stimulation papillomavirus genes E6 and E7 in cervical 
carcinoma cells 0 Proc. Natl. Acad. Sci. USA. 88: 1411) 0 t M^ol^TO CTL 
xt'f^M HPV l6CD^mfty ? ^>&m&$:/£-TZ>fc.hb^ teHPV 16 E6 

HLA-Al,A3.2,A11.2&t>* MWCjfrt fe<o\,^X X? y-^Ufc Q m 
&&1t ZLtlh 5 OCOT WWa-ffl: J?.<0 A P 0^90% *iS*5-Cfc?>5 (Dupont, B. , 
ed. [1987] . Immunology of HLA Vol. I — Histocompatibility Testing. Spring 
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er-Verlag, New York) 0 
:£HPV 16 E6XVE7«ae^Ba^J*S*LT*^— ^5fi$9aaRV8aa©240 

«f<OS|g*tt. MJfc HLA7 WWJl^tS^t©^ K©ffi»3B»*Sr* t, -£ 
L-OS20 (a) - (d) ^*3JtSt hfctt-fZ^^F^— ^ ? ^ ^^*^T 



0\ *<D^iB<c>fB;^ ^Wc^^KK^-C2flE: (3) &V9ffiJiK:4#j£0>T 

^^Ko ^^KfiH*H#ffi^± 9> #S^/^K^dc*« (Abimed AMS42 
2) T\ RnocftKffcT S / »C03sK V ^ W^©»IB -^SsJPSrFmoc -JjMKS#« 
T^StZlfT blM ^/W- J; o Tf^ofc (Gausepohl, H. , Kraft, M. , Boulin 

, Ch. , and Frank, R. W. [1990] 0 Automated multiple peptide synthesis with 
BOP activation c Proc. of the 11th American peptide symposiunio 
J. E. Rivier and G. R. Marshall, Ed. ESCOM, Leiden. 1003-1004) 0 

TFA^±5«i3ffiie:<toTBfe*bfco KSraSfrftHPLCtc <fc !)MU 

SMSRjSftU *LTteJBtffKl3%<^DMS0 (Sigma, St. Louis, MD 63175) Sr^tfi; 
^^W^^O^-eimg/mlO^^^bfCo ««Pbfcfe. 

m*(D HLA-AT WH^^T^HPV 16 Eftftt*E7* >^^Wl^Mir^>^<^ 
Wmfea ^HPV 16 E&RTM7#>s<?W(Dm9t}&*'<—1r&M£9stoX3b*)^ 
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IT 8 aaT*fflfrr £240il 9 <D*<7<? \?<DfE±ft± yh*5 HLA-A5H4£ 
^OM«^20 (a) - (d) ^1~ 0 M20 (a) tcte 

^bfCo y ^ h UTV^5<Dtt^0.001<Dlt(DffiSrt>fce>"t-^<^ Kco^-e$>^ 0 
2o^^f W^O^lCf ITMtttt^L O0.1) . 6^^e*^> 
gEfPtt (0.1-0.01) , ^LtlMfptt (0.01-0.001) t^f^Ct^^ 

, itOffiT^^^^itbfeo 50%cOP£WS#* (IC W ) Srt>fc&t"<0»CiK»*^ 

flljtfif. K E6-80^23nMcOIC5o^r*i--5 (81/3.5) 0 

3120 (b) ^ttHU-A3.2^^3g^i-5^^K^fB*$*tTV^5 0 7o^ 

^{gg^Rtt'M^-^ LTPI^Sttfco ^20 (c) Mte HLA-A11.2^^3fe^ 

, *UT10©<BHfttt^^K^I^^*ttfco r©ifiSiRSJtt3fe^^K (E6-5 
9IVYRDGNPY &l^E6-80 ISEYRHYAY) 9ffi^ Y<SrWi-<5 ^ Ogff^Ptt^^l* 

^^^■K (E6-42 QQLLRREVY, E6-69 VADKALKFY) ^HLA-All. LT[^y££ tl>fc 

o 110020^^ KOilMM^Bft^^TY^WI^fe^o HLA-A11. 
2^—ytVLk-kZ.2^—'7t<DmU i &^^ T-uis^tf HLA-A11. 2^— 
7©9ffi^}lTV^^T*fc5o *21 (b) £ (c) £ U A3. 2& 

0 ^*lib<£>2o<D HLA^^^528(OE6&t/E7^^K£0 5^^18^fi 
=SLT*5 9. -€-bT8<D^^K<D**SHLA-A3.2J5:toT. ttt^^fK 
^ HLA-A11.2^toT@*-CfoofCo 

*«^. ^20 (d) (^tt HU-A24^^Jfe^i-5^^K^IS*$iXTV^o 
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fPtt^^K (E6-72KALKFYSKI) &U« 1 CO ^ftfPi*^^ K (E7-49 RAHYNIVTF 
) dS^Si-K 2&<DA& HLA-A24^e^ — ^^f^^^HTV^^^^ CI t Sr^R^! L 

T\ 2-7 OiSafPffi^14-<^ KdS*t»bfcHLA-A^^T(C|8 LT|*I^ 
&nz>Z-b&mtbth?Z> 0 < o^co*^:/^ Kt^c ct 9 COT uMz. 

Jie^-rSo 3^^K (E6-7, E 6 -37&U*E 6 -79) ^HLA-A2. 1, A3. 2 
&tMlL2^^bfc 0 l©^fK (E6-38) HLA-A3. 2, All. 2&tM24K 
, *LT2©^f K (E 6 - 692«*E6-80) 3&SHLA-A1, A3. All. 

»< LsMfrfrbfc^ofco — HLA-A3-23LV HLA-A1L2^ 

o 

HPV 16 EftRtfE?'*:/^ K<Oj&»fc <fc 9 (OfcWfe ^ b i- <t 5HLA-A-<^ Kft£H4 

:7«;££^#fL*: 0 2 (3) M97^- 7^#fi?j*«i*tt«rth*b 
, -tbT*20 (e) ^^fc 0 a^CO HLA-A#^4- 

oV^TEtfifcLfc^— ^tt^ft9jEflt"t?fc5t<©ir#*.fe^5 £<> 100%£>HLA-A 
1, A3. 2&1F A24<Z>3S^-Y >-^— ^m^67%COHLA-All. 2c0^tb£^^£*L3T*$> 
^5 0 4"^ V^— fcoV^£;lfc#Wbfc HLA-A^^tftff UT40-400%^ 
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^^KS:fP*«:»t-CJ;V^i:Sr*ift"r5o HLA-A3. 2, AIL 2&15 A24K!OV^T 

7/26&V4/7 "C*>ofc 0 :©:ttt, ^tl6»c^T 

^^m^thX\^^—U(D-<^V m2l (a) - (d) JC*3JtS (-) ) <D 
ffiK. 2, (3) M97^^ ^^±9*fi3£StvfcV^<o^cr)^^K 

-Cttft < . * Lt^T -ai^^^f K^te-^^A ^-^SrXf* t56^ 

^2fcff[|12 

ib<£>39 (19 

%) <D*dU ~5<hiM©^ (^20 
) o *<0 5*><D22.4%&q>mmt) (50-100nM<£>g5ffl) "CAg^U — 34.6% 
3&S§8<*£^bfc (500nM-50A/M^«5ffl) 0 *<zm 9%*^* < £ fc50 

^M^l/-</m<Mt^^ofc 0 A110*§£\ 100-<^KO5t>^)33 (33 
%) ^i^50nM^t5ffl^^P^-C^bfCo ^<©5^35%as*lKfM7 ( 5 0nM 
<omm) X\ —Jj24%&m< (500nM— 50fxM<D^m) X'W&l^tCo ft«fc\ * 

P^-Y ^^*fS:A3. 2^t^All^^-^c^v^n^^ffiJt-r^lO*ft:-<^ 
KCQ^"^^ ^^oV^T^tro/c (^22 (a) RZf (b) ) 0 

T\ Affft/MV^-^Sffi-eS^fefid^ofc (^^mi7. 5%ftW29. 8%) 0 
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j»»Sr&JS-r«tSSrl^^i~5fc«>. A3. 2All^Wc 9 affcRTMOiffrSr^tr^ 
ffiSrBlliS-rSfc*^ Al, 3, 11X«24^^— K<£>f&* © ^ 
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n^ov^T^/w— t^«toT#fcns^*J: ^J^^o KB* 
^^K<o*ffl**3^5lB*^J;93EK*#*t*n*. MHCrwUzift 

Sir, «t •ferv^— , Mt^i «9 iSv^—fe^- 
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Yfi-Zfctbl^m^o :hB7>f ^^7;^^y (pha) T»fi77^hX 

tt*ffiJfiL*^3KjHHia (PBMC) Xfi^7>fP3^ T^V-^^ (Staphyloco 
ccusaureus) Cowan I (SAC-I) fS^PBMC^r APC£ LTfflV^^ t oT^r o 

L - T X y V tf Z/Wt* Cat # B582, J. T. Baker, Phi 1 1 ipsburg, NJ D 
fet-HLA A2 (BB7.2) , Cat#HB82, ATCC, Rockville, MD C 

fet-HLA DR (LB3. 1) , J. Gorga, Children s Hospital, Pittsburgh, PAS * c 
fet-HLA T)V7t— &s<> ABC (9.12.1) , R. DeMars, University of Wisconsi 
n, Madison, WlS^fe, 

Jt-^^^IgG FITC^^v^^y— K Cat#F2883, Sigma, St. Louis,M0 o 

J3 2 ^ # n ifn -f V Cat #M0114, Scripps Labs, San Diego, CAo 

BSA H^*V, Cat#A9418, Sigma, St. Louis, M0 o 

50cc =« ~ J) /WjSttl?^ Cat # 2070, Falcon, Lincoln, Park, NJ C 

Cryo 1 'CSfcjgJB^S^ Cat # 5100-0001, Nalge, Rochester, NY D 

SCfe^-f T/K Cat # 5000-0012, Nalge, Rochester, NY 0 

* ^;V^;Vt^ * 1/ K (DMS0) > Cat #D2650, Sigma, St. Louis, M0 o 
DNAse,Cat #260912, Calbiochem, San Diego, CA 0 

Dynabeads M-450-^=¥#C--^ #*IgG, Cat #110. 06, Dynal, GreatNeck, NY D 
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EDTAE9-?- b V Cat#ED4SS, Sigma, St. Louis, M0 o 

FACScan, Becton Dickinson, San Jose, CA 0 

ffi l Jl^fiL^ (FCS) , Cat #3000, Irvine Scientific, Irvine, CA,, 
7 ^ zi;V~-/<s? , Cat # 17-0840-03, Pharmacia, Piscataway, NJ e 
W x Cat #600-5750AD,Gibco, Grand Island, NY C 
L — tf)V$ X ^ Cat # 9317, Irvine Scientific, Irvine, CAo 
GS-6KR^'L^. Beckman Instruments, Palo Alto, CAo 
t bABifiLfff (HS) ^ Cat #100-112, Gemini Bioproducts, Calabasas, CAo 
t: b rIL-2, Sandoz, Basel, Switzerlando 
t h rIL-7, Cat #F1-1587-1, Genzyme, Cambridge, MA<> 
^ yyv/</— /V\ Cat #A464-4, Fisher Scientific, Pittsburgh, PAo 
MicroCELLector T-150®^^^^^ (CD4 4- *ffJ9a5SSUffl ) . Cat #8030, Applied I 
mmune Sciences, Menlo Park, CAo 

MicromedicSRl^^*^^^ ^ I CN Micromedics Systems, Hunts vi lie, AL 

o 

0KT4W:/y K~ -v_k*?ft* Cat#CRL 8002, ATCC, Rockvi lie, MD 0 
^7^;^A7;Vft H\ Cat#T-353, Fisher, Pittsburgh, PAo 
PBS ^^y^J^RXl^^^i^^J^yV— (CMF) . Cat#17-516B,BioWhittaker,W 
alkersville, MD Q 

?|CW^j!lj3V^Tffifflbfc^^m Cytel-C^L, ^LT3l24a 

-7 4 h^AT^Wf-^ (PHA) x Cat #HA-16, Wellcome, Dartford, England 0 
RPMI 1640 +^'<7* + ?)\'9 % >\ Cat # 12-1 15B,BioWhit taker, walkersville, 
MD Q 

RPMI 1640 + Cat #380-2400AJ,Gibco, Grand Island, NY 0 

Mfc-j-hVitJ* (NaCl) . Cat #3624-05, J.T.Baker, Phillipsburg, NJ 0 
?vJ»Wt ( 51 Cr) Cat#NEZ 030, NEN, Wilmington, DE 0 

y Vgg^b y Cat#S9638, Sigma, St. Louis, M0 o 
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Triton X-100, Cat#X-100, Sigma, St. Louis, M0 o 

24;A:j|R^J#^:7 P U-- K Cat # 3047, Falcon, Becton Dickinson, San Jose, (X 
965*: U — }S.9 9 ^ 9 V— K Cat # 3799, Costar, Cambridge, MAo 

*&**giS 0 PHA^* b&U 5 2nM<£> L - ^Ov^ V (Irvine Scie 

ntific) . 50/z g/ml(^^^^^-f (Gibco) XtJ«5%©S^ffittft^-^ 
t bABMik?f (Gemini Bioproducts) [RPMI/5%HS] (D^JP £ *XfcRPMI 1640 
+^^-4-^,1^ (Gibco) ©■f'-Cfrofco EBV?^Hte*y ^flfe»**BJia* 
(LCD -hlBc^ L -?jv$ % ls&X*?ls9^4 S^&T^10%tf>^f£ttffc; 
B&ft^lkm (Irvine Scientific) [RPMI/10%£>FCS] <DmM£ ttfcRPMI 1640 

+ [Biowhittaker] C0^^J#bfc o ? n J^tfctiiT y ± <4 & 

RPMI/10%<£>FCS<£> ^Tf^To fro 

^^^>'o flftt (rIL-2) (Sandoz) 

^10U/ml<O*j|»«flE-e«fflUfco W^* — *V-7 (rIL-7) (G 

enzyme) SrlOng/ml»S»Sffi-Cffiffl Ufc G 

^jtL«¥«iM& (pbmc) o^gio ^jfiLSr—^y v dou/mi) -g-Wv-y^ 

<Dt$\cM#>^ ^UT50c c (D^^Jj/^mifcH (Falcon) ^Ep^ieOOrpm (Beckman 
GS-6KR) 15minJS^bfco j e<£>lk«Ji£:l&# . * UTlOml<0/*y :7-f h S: 
lOmlOfc 0 ^^ h^mmcX^M^tCo *<Ds<i?7<i — h&faJ&ftKS^L 
. ^UT^*tDfeMf RPMI 1640-e#Wbfco #Rbfc^!y7^— 
(^50c c (Da^Xj/U^sL— ^<Otp<O20mlCO~7 4 (Pharmacia) (D±.\Z. 

^LT400g^m^^^^ :3 r^^^i-bT3S^bfCo PBMCSr*g"tHEr<Z>;7 
^/v-jfiLiSl^ffi^^fft: 0 ^^ ^^^V^T^^ (5Occ0>^*~:/M5!!> 2IHS) . 
UT50mlORPMI-C105>3lHl (1700, 1500&t^ 1300rpm) gfeofc 0 

PBMC^^BS$¥ 0 PBMC£«*£'M T/W (Nalge) 2rfflV\ lmlCDT V — 
*3V^ 30X10 6 ^fflJia/lmlcD90%(DFCS+10%^DMS0 (Sigma) t^SSl^T}*^ L 
fc 0 SOg^ TA-Sr^ y^n^/— A- (Fisher) ^tfCryo 1 < C«*&fll^3& (Na 
lge) (OrpKAtl, -^bT-70 t CtC4hr (*® # (*fi) «V^fc D 
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(«H«rKCfc») (Calbiochera) f£*JRU ^ LT 2 InliSfco fc D 

y ^H<^tt» 0 CD4 y ^/^*tt»tt6tflc ^-Yiky^^^&m^x 

ffofc : CD4+*BjaoaBUOfc«>^> Micro CELLectorT- 150:7 5 * =« (Applied Im 
mune Sciences) 4r^r<OMia#^>tt^#tC^oT, 25ml£> PBS CMF+ 1 mMOEDTA 
(Sigma) M<fc 9. ^^7 9 

^=iS:3oa?M«^u ^tt«v^¥e>4i©±t^it ihr^ v*^— h-r 

ElJSfc: 30secti#U £o»^ffiO««Sr««ft5^iT?ftofc 0 gfeofc#^^ 
*=i^ 25ml^#it*»+5%^HSSrJPx.. LT 5 pJfcffi<^JiT^i&-C 20min^ 

L/Co PBMC£t30m g/mlO DNAse£r#?>PRMI/ 5 %CDHS<£>^-ei®ftfe U *LT2 
tH]gfeofc 0 gfc#«*(£>HSi3: PBMCSJ^FcI^i?;/^ — ^ny^t5« l^XD?? 

9*^X^2 X10 7 cD$TO^ 
Sr^^^^^feT-Xtr b U »CV^-e*<Z>iHHlia»»flfeSr Micro CELLectorid'R 

£:PBS CMF^2IeiaoT^S*»BIS^^fc 0 ^»fcCD4-te»jftliaara^i: 9 
-<l"3>MfcSU ^rbT^iS*^ (RPMI/5%/HS) <D*fcW«»Lfc 0 

bfc 0 «3fe«BJiaSrffifflmt2:2|lIi5feofc 0 WIS* 1 jk g/mlco PHA (Wellcome) 
XVlOU/mlO rIL-2^r^t?RPMI/ 5 %HSf "C 2 X 10 6 /ml-C*&* Lfc G PHA^ 
bS:10U/ml^ rIL-2£^t?i&*J&^ 
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PBMCttffifflW»C2|ili5feofc 0 *M&«rflJ»Ute>. *;ft&«r(EiaSJnS 0.9 
%NaCl (J.T.Baker) + 1 BSA(Ot>-e— UlSfeo fc 0 50c c^^^^aftf 

T^=«^ifvS6 (J. T.Baker) , 0.06M<DV >Wtj- h V V X (Sigma) 
. pH3, 1 %(£>BSAN3 ix g/mlt£> j3 2 ^ ^ n^a^y V (Scripps Labs) ] 
^10 7 /mlT?W»»L. *lt*±t2^>f^ a ^Hfc 0 E*>ir. 5^4 

(D&MMM^u^^yr — # 1 [0. i5M^y y»t h 9 9 a* / ^-^ P H7.5, 

1%^BSA. 3 & g/mlcD0 2 ^ ^n^n^y 10^ g /mlO^^ K] SrJPx. 
, ^rbTlfflJSa^ 1500rpnrC 5 £\ 4 € C'C< U 3/ h \c bfc 0 »J^& 1 3£i<Z><E»« 
Sl^fP^S'^T — # 2 [PBS CMF, 1 %<£>BSA, 301ig/ml£>DNAase, 3 n g /ml© £ 
.^n/p^y^ 40m g/mlO^^K) Of^SiSt, ^bT20 £ £-C4h 
t4 >*~s<— h bfc 0 3WiaSrffiHI*flft-e*5j 5 x 10 8 /ml^*f?b. -t bT6000ra 
ds-CflBWUfco «fcKJftflS*1500rpm^5min Sffl-Cit^U ^ttJg«Jgifi^S 
H®Ufc 0 Z<DWtX hV 2/^/^^K^W«IJia«r CTLfflSW* (»T) *-B% 

b y y-f/^-f*? KA^bfcgBPBMCXflPHA^^^ bSr*9*H^fc tt 
ttflJ-TS— #C CTLtf>ff% 0 PBMC&t^ PHA^^^ b V y^f/^rf^ Y^M 

tt_h1Etf>iI <9 fflMflflS h^f^ K t Oft^O 4 B#ffl<D^ ^a.^— > 3 

MmM^^lA^KW^^^U— V (Falcon, Becton Dickinson) <D&&^ MZ.fr 

Offl*i6S«5*"CAiX"C*5V^Ce H8l*Sr-H-Ufce> % MM APCSr, PBMCfciov^Ttt 
10 6 /ml. PHA^^Mr 

oV^i*3X 10 5 /ml *3 V ^ T 20ng/ml Or IL-7 tf * tf> fc: l? b fc 
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200ng/ml£O rIL-7£r*g*tf 100/z 1 <Ojg#*&±ffi£r#r> ^/Mw!jnx.fc (*#&#J 
i2ltt20ng/!?3i^<OrIL-7) 0 ^35 bT 1001^ 200U/ml(O rIL-2£r^tH00^ 
1 0»*»*fiSr#!?3iM^nx.fc (ft»»tCtt20U/9^/K^ rIL-2) 0 
CTL^tt:JSS*!li»o R«<m2~14H Bfc*SVvT\ r^-ft CTLSr®3» APCSrffl 

iaS:6000radsT?fl8W^f+Ufco JttUiaSr-^^y M^U -t Lt^tMl: 4 x 10 6 

. - : ebT37 c C, 5%cO C0a-C2hr-f V=^3.^<— h bfc 0 ^#M§££#^^2r 
MiliLtfK > MI'Tf3|eIiJfe5-t^J:9^*bfco :^iS©f, 3^g/ml<£>0 2 * 
futfuzfy >JSctnOn %/m\<D^<^ K*-&tf0. 5ml 9 
i-iPx.fco APC£2hr, 37<C^ 5 %<£>C0 2 T~T:\ ^L(T>^f^ KXVj3 2 ^ ^ * ^ 

4 f ©L5X10 8 /ml(^/S#ttJiaiml*#!?^/HCira*.fc o 2 0f, 20U/ml(7)rIL- 
2 1 ml £r # ^ * A- ^An x. fc 0 

a. ^^^—ffliaowat : ^g)iai?ft r^^^-j t^^jwiia 

Srii'frU ^bTRPMI/10%(DFCSO^T10Vml^|?^$^fc o zc.7z*9 9 — 
<0 3{ff*^J*#i£fi 1 oTlO<) : 1, 33: 1, 11: 1^U?3 : I©x7x^- 
*j\ S«J<OJtS:#fco ^^^i^^— JttlJiaSr^^y ^-bT\ 96?v:Ui£^^^^ 
—-fU—Y (Costar) T 100// 1 /V bfc D 

b. ^^Jga^M : Tyfer>f (S>^16— 20hrHU^. ^KlffllS*, 3 n g/mlco 

/10%OFCSO^-e3 X10 5 /ml^C^oV^TS : M®b^ o ^W^*^— >a 
^ «W*BliaSrJS'^b N -tbT^W;/ b«r 200/z 1 (300^Ci) <D?uJ*M ( 51 Cr 

) -j-by** (nen) <D*fcwiBjBbfc. ^ia^m^b^^^37 c c-eihr-r v^- 
^-<— b bfc 0 9^wtswi»jia*RPMi/io%<^F(ST3 laftofco 
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, ^LT100/z 1 <DTV — Y%Jt^fc%^t*&y K562*fB J 5a (NK 

mnj^^^riy^^r^m^ (cold) SI#J) £r«fcV\ -^bTRPMI/10%OFCS 

<D^i<cio 7 /mi-cnmmvfro 20 // l^ry^— b^^^^^p*:, 20: 

l(7)^K562^^ : ^-</Wt;S^^»^ 0 a^tt 51 Cr«Cl±10^^fc^. 100 /z 
1 /#^/l^RPMI/10°/o<£> FCS£r 100*/ 1 ^yW(O^-<7H^^JiaS:t^20M 
l/^;WDK562twbP£;fc 0 ft^ 51 Cr;&ft(^fc#>, PBS CMF^CO lOOjtz 1 <D 1 % 
(£> Triton-XlOO (Sigma) £rlOO/z 1 /^^^O^^W^^Jia&^OAi 
^/WC0K562^^Px./c o b Srl200rpm-C2 5Wa^bT*BJiai&^^^«r3JP3S$ 

^r^c 0 T 5/^^*5^37^ 5 %<£>C0 2 T?>f >-^^-<— b bfc 0 T s/"fe-< Sr*^ 
:7V— b«r 1200rpmT*5minS^b, -^LTlOO/z 1 / ^)V<D5MW&$k&>%> - 

^«^B«a^o HLA A2. t: b EBV-?|?mEiftB*lia*-C*>5JY*RPMI/10 

%<£> FCS(D*T?Ji*£^fco NKilftiiaiaS14#***^fcSK562SrRPMI/10%(O 

<^iB9!l : Sr*24a^fa*i"So KSr 100%<DDMS0<O4'-C20mg/mL"C#Wb. 

/MfrttU -€rLT-20 < C-C«#bfc o 
FACS^#f 0 ^10 6 ^Jia^^-<^^fei^^MU*C^fflbfc o «SrPBS CNU 
+0. 1%<0 BSA-e20gfeofc o ^i^V^/VtC, 100 // 1 <D?BS CMF +0. 1%<0 BS 

A 

+ -ftftfr2/zg/ml (BB7.2,ATCC) Xtt (9. 12. 1, Inserm-CNRS, Marseille, Fra 
nee) Xt* (LB3. 1, Childrens* s Hospital Pittsburgh) &Mx.fz. Q *1?7 L 4'?t£ 
=ivbn— /wSr#trJpx--C*5V^c 0 «BJiaS:7K^Jit?20^ >-^-<~ b U -tt 
TPBS CMF +0.1%<^BSAT-2HH5feofc o ffljaSrlOO^ 1 (Ofet-^^^IgG FITC^ 
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(Sigma) <0*fcB«»U PBSCMF+O. \%<D BSACD^M 1 : 50^* 
3RU ^UT7KcO_LT-20m i n>f^^Mfco »£rPBS CMF +0. l%c£> 
BSA"C2Hlj5fcV\ ^LTFACScan (Becton Dickinson) &Vr<Dlt!b\Z. PBS<£>4U-?? 
BjBbfco 4>«fSr«Ht-56»i--5^S!dS&5i:#. *fflfl&£ PBS/ 1 0 /o0^tfvv 
A7/Uf t K (Fisher) tBft, ^LXlWrti^fflfcc 

y y77 — XXf^R-^ y7r-ffl -C±|H<^ii 9 bfco JY^ 

ja*aSr«gjfiLt»RPMI-C 2 HI8fcV\ tt 125 1 -JSdWtt7^Ht941. 01 (HBC 15- 
27) ^<rf^~ K («Jp^o95^T3 9*|k) Sr^Wbfco JKr^»tt«rSW&rs 
fc«>. 2X10 6 <DmM% 125 1 —941. 01 (10 5 cpms) ±100 ju g (D*7^</V941. 0 
l&ffttfOOj* 1<D**m<j/:7t~# 2 (JilS) (Dtp^lfSHHbfc. ttl&«r20 , C-C 

RPMI"C2HIi5feoTiem^^KSr^*Ufco SftMSSr 200 /z 1 O^JfiLfSRPMI^S^ 
Wbfco W^nitttlf »nafil»«Sr 800/i 1 <o FCS<D_Lfc:*M\ 

„ lmin/^"^. — ^) o 

^■br^^K^Sctu^n) . mhc ? 9 xiift^%^&^<Dm^x<Dmm$im* 
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ftoXmxh}) s/^/^^KSr^WUfco #b;tx£M&£fei-HLA-A2 (BB7. 2 
) Tyw^r— «-«P*«J (9.12.1) ^ey ^o— ^St^Srfflv^TFA 

(L^bpH7.2<£> PBS^^/^T— tfellfc) SBIS^a^. ^^Bfe-JJ 
ffll3<D^^^^- y VB£ (pH3) ^^77^" ct^^LS^, M^^fet-HLA ^ 

;* i StflciWifc (6t-HLA-A2XVr^^r— \zftlrz>M%&e>frJ&&&^ 

IcKlTtfS* 5 (10^1) . ^ V^H MHC5H=- (fet-HLA-DR) fcL^Sttfc^/ 

JtS. EBV*«te»BiWIB5R. (XfMttS) PBMC) . RW© 

flfeCD^^K (HLA-A2. lXttHLA-Al) (Ol^<5;h/3&>fc^^i- 5 £*^T#£> 

Affif05S!l***Si"5fc». JY^aia (HLA-A2. 1 EBV-ff^«te^B|ffliam) £26^ 
-C— *^W^*^<— h-T536\ by MHCfe^t^ 

^ K«rB£* U -t tt^/f K^Af^ 125 1 -*5c*H45^</Wh;HLA-A2. 1 
Jfe-&tt^^K*fflv^ft«bfc 0 C^RicE^WRttSr, ^ C@^?lJ<^^<:7 P ^ 
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^ 0 <Sift>f ^^3.^—2^3 ^JfcU^;* b V Vf-fv b ^ — /^SWSrfUJBI" 5 — 

8+T-*MSO>Sfls (XttCM+T-falfi^teiB) . 2) 0 P CTL^«JS 

12— 14 0 B^(OKJ)K^<t5-<^i&*«^SjMai: : "C*5o Eli6&in7fc:^1-#£ 
*fi, PBMCR.T* PHA-M^bT^eBS^^^ APC£ LTJBV^Tfifofc^RS:* 
LTV^ 0 H18H: APC£ Lt PHA»3S^T-*BJia^9^ b SrfflV^S^RS:* U 
— ^T. H19W: APCt bT<Z>PBMC<DflJfflSr*i- 0 
jgflSg!ll6 

CIL^t* h—^&mfe-t&fcbbfc, CTL£r APC£ LT(£> SAC-IffitefbPBMCt- £ 9 
^^r®^ b y ^^JP&TfUJBUTPBMC APC£rf^ofc 0 

L - #?V9 % 1/ (Gibco) t X Y> 9 . 2 mM(D L - ^/W^ ^ V (Irvine Scientif 
ic) . O.SmM^tT/V'tr^ife-t' b y #A (Gibco) . lOOU/lOOjtz g/mlO^—^y 
y/^M//hW^ (Irvine) %^*ft^FStt^kABSlt biftL* (RPMI/ 

5 %<OHS ; Gemini Bioproducts) 3&S8£Jn£*VCV^ 0 EBV-?#W*telfc»<Z>:J#5Kfc: 
ffiV^S»*»flfittt: bifrfifOft;b?M£lO%<^&^^ (RPMI/10% 
COFCS, Irvine) £r*a&\> 

b^^^o filftt b>f — (rIL-2) RXfisflsf — n-f^ 

^-4 (rIL-4) SrSandoziOA^U * bT^tn^tulO 
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U/miat510ng/ml^*»«flE-e«fflUfco tW^-^^"2 (IFN-2 
) RTjm&t h4># — 7 (rIL-7) *Genzyme<t «9 ^tt^ 

n^^OU/ml&VlOng/ml-Cffiffi bfc G 

-<^K 0 -<^Ktt Cytel-C^b. *bT*24afcflB«LT*>5o 
K* 100%cODMSO(^)^^20mg/ml^5i^:tC#^b. /J\SKJ- U LT^/fll"** 

fflflS^o JY. ^^-f^y^, EHM N BVR&U ? KT3fi- : etU^nHLAA2. 1, Al, A3, A11R 
VA24Sr«3S,i"S^^Sl-&t: b EBV-^Hte*B*Bia»"t*fcSo rtt&t±RPMI/l 

K562 £ CTLT ^-fe^»c:*3W*^^^^9^ K«« SrffiTi" * 1t » fcffi 
fflUfc 0 MAGEStISS:»ait* Smel397&V mel 938, X^MAGEfetig^^ LfcV^e 

*«jftL«*»*BI&<D^« (PBMCs) o ^jfiL^r^y fttisV 
*b"C50ccO^a— ^<O^"C1600RPM (Beckman GS-6KD) -?15$MI'frLfco & 
V^jfiL«tS«r8fe*U ^bTlOmlO^y^ — =i— hSrfcT^ bT*n»»Sr^Jffl 

fc Q -f— = — b (30ml) *20ml(D7>f 3/^^ (Pharmaci 

a) ^_bl-«^ ^LT7>- ^f^r^^^bT1850RPM (400 g) "C20$h 25 < CT? 
a^bfco ^^^^t>PBMC^*«^0#ffi^^at°^5/ bT-lHlteb (50mlO^ 
a -^9 2#B) . ^LTBOmlORPMIT* 3 0ifcofc (1700, 1500ftW1300RPMT? 

PBMCCO^o 3^^»IBS/^~— ^ (90% (^FCS/10% (ODMS0 I Sigma) 
4 y^vst/^/U (Fisher) ^r^tfNalgene Cryo 1 °C 

m&ffl^t-SAU ^bT~70 < C-e4hr (ft®) « (*) SfcBUfco y 
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. ^LTO. 005%O/^>y — (Pansorbin) fflJSS (^nf-YyA^Mt6 S 
AC-ISWiia ; Calbiochem) > 20 g/ml^Immunobeads (^i^^fet— t b IgMiBio 
rad) 2ttJ*20ng/ml<£>l: b rIL-4£r^trRPMI/ 5 FCS^^^l xl0 6 /ml"CS 
MMVfc 0 VzcjV^ *) 2 miopia &: 24:^1/— b (Falcon, Becton Dickinson) 
(Dtp-Cr/V— bU ^bT37°C-e®*bfc 0 3 0f, *£a&SrB£*U ^bTftflJSS 
£r3H]$:l\ ftV>"eRPMI/10%(DHSSriPx.fc o ftlliattRPMI/^COHS^tf-eJE^ 

1. ffiifiK i/^^^— V : 

a. APCfC^tt^^^^^^"^ MHCCO^S. : APC^r, 10ng/ml<DrIL-4, 20U/ 
ml CO t b IFN-2&I5 3 g /ml<£> 0 2 - ^^n^n^y^ ( 0 2 m ; Scripps L 
ab) Sr^tp^^iff«»Jfi^ t t , "C2 xi^/mKOjdft^fllSbfco 
#cK!5 0 /o<7XX) 2 (0#ffiT-e26^-e— b bfc 0 nixfeOttlStt^^ 

(^10%) o 

b. APcmmmm<D-<y^^M^' 

^s-fr 4 *7 * I £%gH-£APC Sr^JfiLfflRPMI (+ b - ^/P^ /Rt/ 
— <*) -Cl~2|Hli5fcV\ ^bT^giS^SO/z g/ml©^^ K^— A" (Wh, 3 
/HC*3V^Tttl6. 7ja g/ml<5o<Z5^^K ; 2 :A-/W£*3^Tra:25/z g /ml 
<5o©^^ K ; /Wtd*5V^Ttt50M g/ml<5o<ZV<:/^K) . 30 /z g/ 

ml<£> DNAse5Ll/3 g/ml(O0 2 m^tfMjfiLffRPMIcO^t- 1 X 10 7 ^SSiSt 
fc 0 20^-^4^(7)^ V ;ift&(OWJIS£6100rads-CflBltb ( 

5Xl0 6 /ml; 2^5W^M&&/^-^) > J*V\ * bTR»#*»— <o*Jn 
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%0>*frffc:*- (J. T. Baker) 0gfeofc o ^(D&BflSS: 1 BSAS: 

g/ml<0/3 2 mSr^t?<B:a^^Vift-y ^3/77^ (0. 13M(OL-T 
^ra/H^Bfc (J.T.Baker) . 0. 06M(£> y VBW- MJ £ A^ey-<— ^ (Sigma) , 
pH3) <D«t»-C10 7 /ml^H»»U tlt*±^y*A^Hfco 2#«. 
5^*cO 1 %cO BSA, 3 & & /ml<D & imATf 10 ii &/ml<D^^~ K«r^tM£» 
©0. 15M<£>y Vlfe-f b y ^pH7.5 (Wy7r-#1) ^JPx.. 

-?rLT#M&£r 1500RPMT*5^4T;^«^bfc o <?-0*M&£:> 1%(D BSA. 30/; g 
/ml CO DNase, 3 g/mlcD/? 2 S 9 n :/ y i^SX^SO/z g /mltfX:^ K£r 
-g-tPlmlOtefiPBS (^fP^^^T — # 2) teWBJBU ^LT20 c CrM^-r 

HaSr6100rads-CflBI*b (5X10 6 /ml; 2^5^^/^-^) , «fcv\ #C 



c . cD4+tejSPBMqggiMiia^iffl^>g8jK (ais^ 7 * =» &mm-tz> y v^f-:/ 

HB<PtiHS) AIS Micro Cellector (CD4+ T*Bia©tt»©fc* 

; Menlo Park, CA) £r25ml<OPBS/ 1 mM(DEDTA^rJnx.5 ^ £ \C J: 9 Tipflt b 

^^-Mf; 0 7 9X^&30fpm<m:WU, PB 

S/EDTATr 1 HI. PBST^Mi- 2 0i5feV\ J!fcV^-C25ml<E>Jg*J£Jffi 1 >^r^-<— 
h Lfc 0 PBMC£r30ju g/ml(D DNase^tf^Jk^RPMI (+L-^^^V+— - 

7 ^ ^ 3 a> ^ (OJ&3t#fl6(OT * t° U~ > a ^ft, 1«8 IB* TTCDPBMC&30 m 
g/mlcODNAse ^tp25ml£Ojg*^^Px.fc 0 iltlfflf, ^(D7y^^ 
£l0#^o< 9i^&UT*»*IIBia*W»jHS^:fc 0 CD8+TiNMa^tf*85 
«P*Ha«l»«?Sr^». ^1X^77^^^ PBS"C2|eIi5£ofc 0 C!OCD4+T^ 
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-50%(DCD8+ T#(BJiaXV15— 20%^a«CD4H- Tfflia i 5 0 CD4+ T«cDte 
attStflcXtWfi^Xttetflca— h^ttlf-X (Dynabeads) Iciottfilcli 
tf 6>H5 So CD4+T«B]iao*t»ttCTLpSr«^b"r«. S«K#i^itTi 

i: bT^ffli-^^CD4+te®PBMC^CD4+T»cOtt^tc:^fe5 (_h|B) CD8+T 
*fflflS<£>31BU <£> fc » t-AIS 7 7 * =« S:*J 



fflbTWJRbfco -©/£#&Bfl££r lmlcOgifclSSVvr 3 X10 6 /ml-C^V— h b 
(24^U-h) , *UT-<^KAfifjW* APC*lH«Sn5*"C3rC^Attr 
&Wc 0 flSStbfc^^ Kaffir APC£«]fiL?fRPMI (+ * >RU^^<* 

) -Cl|eIi5fcV\ 5E±mM<D^'Vl X HP/ml fclW«U * UT24^^ V— b 1 m 
l/^ls—hX^U—hm^VfCo PBMC^SUT^, 1 x io«<Dmwtmj& (1mm 
*) ^/S^JI&^W^^/W^^T^ P ^— h»*bfc 0 SAC-IfStt^tlPBMC&WHA^ 
9*M£§|LTH\ lmlO3Xl0 5 /ml^iM^^^^^/VO^T?^^— hJ^ 
*bfc Q 10 g/ml<©ft»«*Oii*0^^ K£l0ng/ml©S»*3f<E> rIL-7 ( 
2mlcO^S4) COft!i^JU;i/c 0 7p||:t, jE^lO/i g/ml(D rIL-7^r(Oig* 
WfclJD*.. ^1X^(013 Bfe(£lOU/ml(£> rIL-2SriP^fc 0 12 0 B fd*3V^T> 

S# APCSrJ8l^5— #: CTL(^SW»©fc«><0^n ^-/K PBMCSr 3 0/ig/ 
ml© DNAseSr-a-tpMlfiLWRPMI ( + L - ?As9 % isRX*^ ©^TlgL, 2 
HR5fcl\ ^LT DNAse^tfW^fttt^^-eS X10 6 /ml^W«bfc o PBMC (2 
^5W^«/5ml©^-^) Sr6100R-Cflg*tbfco HH^M, PBMC^iS 
Mtt^SSfflL, ^bT4 Xl0 6 /mliC^bfc o lml(OfigjH-PBMC*24^^U 
— b<£>r>a^Mj 5 fcJn&fco r©PBMC4r37°CT'2NFW'Y b U 
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U/mlO rIL-2S:-#trlmlCQ*ilftflfiSr*P^.fc 0 

FACS^Wo 100// ^c*5V^TPBS/ 

0. l%cDBSA/0.02%(^Tv ? ^hy 9 A (Sigma) 1 10 n 1 /^a— ;/©ii:8S:a 
V^a^— Mfc*W*= (Becton Dickinson) (P^fcfWHIiBL. LT*^) Ji"C15~ 
205M >-^r^^<— b bfc 0 ftV^*Wl&SrPBS/0. 1%OBSA/0. 02%<OT^Ii-f h 
y l>A-e2[HlSfeV\ ^tt PBS0>*fcI}9JBSLT FACScan (Beckton Dickinson 

^/l/AT^t K (Fisher) Sr-g-ff FBS-CB^U ^ttlffl»Mt 
fc. 

a. «fejteia<Pgii5[ 0 aLT^ir^cD^Jl6-20^WM^, @ftrtDlft (^9*1 
fct*#&T^RPMI/5%0> FCSO^T^S Xl0 5 /ml^^V^T10mlCOS*t-SM^ 

?VJ*M ( 61 Cr) -rVVVJ* (NEN) (^tCSiil, #^^37^ 1 R^ffi^ 
-^-K^^a^Mfc, ^fit)5rRPMI/10%^ FCSl? 3 UliJfcV ^ (lOml/gfc 
. -tb-ClOml^WBHBbfc (9^<y ^^<03»*Sr»«-rSfc»> 50// 1 /« 
WSrMicromedic g ? — -etHBO Lfc) 0 

c. CTLT y*fe>f » gttfflfla&2xlOVml|£^;bi2\ ^rbT50// 1 0>*BII&# 
*4&SrUjl£96^:^ , l^— b (Cos tar Corp. ) <^#!?x;W!: 1 X W/ aLjV<DMdfe 

m&x-m^tz 0 K562*ffliasr i ^HJ?5fcv^. Axw/mucnmn^ ^ltso// 1/ 

!>x;^2 X10 5 /^^^<Oft^igS"CJPx.^: »?£K562, *J\ 8fl£j(Oitte20 : 
1) o ^^=*fflJia^r 1 E^5feV^^ 9 xlOVmlTf¥»»U ^tVX90: 1, 30: 1, 1 
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jnx.fc 0 &^mkm<Dtc}b^ \ ^v<o^^m\m^j&. so/z 1/9^ 

/K0K5622W 100// 1 /P=^;V(Dmm^M^tz. 0 Mt±]jkm<Dfz$>^ 50m 1/9 
x;V©«fi4, 50 ju 1/9^A-£>K562 XtWOO/z 1 /9^/W)0. l%Triton-X100 
(Sigma) SrJDx.fc 0 h £r 1200RPMT?5 4)^frLfc o 27W SftWKD'Cl' 

3^-<— i/Bi/^ :/V— hSrWtK 1200RPM"C5 5)-3t^b, ^bT100/z 1/9 
m/K?5Ji»}RSr(HlJRbfco «2JMf>^— ttjSJS* (Micrmedicgft;*/^— #9 
; 0.5^/^-9*) £«/BU W^ot^tyf«^L 
fc : %it»#f = ^»fficpm-aiS*kHi cpm/S^C*ffl cpm-g«J*tt|cpmX100o 

m (E : T) <^Jt^4*aW*^^K-C«f^bfcS«J© CTUC£%mM&=*> 

Sft (E : T) ©Jt^4*»»*^^K"C«ffbfc«»(0 CTLfcJ: 
5 v hn-^gS?) (apt,. L^SftJftJflS) <DMM£ *> 6 

h # 9>f >icfc3 £%;ifco 

45 HIV^^ K£>10, 25HCV^^ K<£> 3 XtWOHBV^^ K<£> 2 *r-Y > If b n "C 

coffin ctlco^-^— (^fcfc^WRbfco Sl^ft^feaElS^^K^i-s c 

TU£«Sr*i-«:«fi?j)Sr^7^«rMAGE (022) N HIV (023) , HCV (1224) Rum 
V (02) dtt^fo CTLff^r-^-te, MHC^gr&U ^Lt^y 

tr h * "C — #C CTLSr»»-r«ftaElBtt^^ K«r y * h LT^S*24K:* i »fc 

V^rttdS^-t'S HLA7W^*5 0 1320(2:*^* tt, KMWM 
ft^fitfcotfittW y^fa^-> 3 ^SW^i 9MAGE3^<^ K1044. 07 
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